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Abstract of JP7142169 

PURPOSE:To maintain the stable white 
luminescence characteristic over a long period 
by laminating a blue luminescence layer and a 
green luminescence layer in sequence from a 
positive hole transportation layer side on an 
organic luminescence layer, and providing a 
region containing a red fluorescent dye on the 
green luminescence layer. 
CONSTITUTION:Conducting layers 2a, 2b and 
a positive hole transportation layer 3 are 
provided on a substrate 1 , and an organic blue 
luminescence layer 4 is provided on the layer 

3. The layer 4 is made of a compound capable 
of efficiently transporting the electrons 
implanted from a cathode in the direction of 
the layer 3 between electrodes applied with 
the electric field. The compound having high 
electron implantation efficiency from the layer 
2b and capable of efficiently transporting the 
implanted electrons is used for the layer 4. An 
organic green luminescence layer 5 is 
provided on the layer 4, and a compound 
having high electron implantation efficiency 
from the layer 2b and capable of efficiently 
transporting the implanted electrons is used for 
the layer 5 like the material used for the layer 

4. A region containing a red fluorescent dye is 
provided on the layer 5. 
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R3fcSifitt««<BIEft*&&ll:m#*383fcli 

[0 0 0 1 ] 20 

^Tab-So 

[0 0 0 2] 

[ae^wts^i] mmmnnn^ft (ed sft 

S. CaS. SrSfl;. ^Jt^T^SMn^lS 
KM (Eu, Ce, Tb. SralS) SH-^Lfefc^ 

tt, 

1 ) SMiKiiW^S (50~1000Hz) . 

2) Sgitj^ffi^i^U (-2 0 0 V) , 

3) y)vtiv-iti)mm m\zn&tfmm) . 

4) «iZHK»@B©nx 

[0 0 0 3] L^U ±fEI?m£©efc&<£>;ts6, 

-aA©aw±* mm£Lrznmmm<Dmmit&fr 40 

»#&^7 5>*^&3#«IEftlfti£Jl<h8-fc: h* 

SaSltfc^rW**^^*?©^^ (Appl. Phy 
s. Lett. , 5 1 #, 913 H, 1987 *£#S8) 

-So 

[0 0 0 4] W««#f6**^<0;*:S&»l!f*£LT. 
ftm : T$:m^T7)\,?]y-%m?:fty\Z\Z, 2~?<DJsm 50 
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spffittKffiirf S^feT&S. ^O.fc -5 t 

E*>JT S^tLT, &* V X 57 T'ff "3 C t WWlm £ tl 
T^Ztf mm¥-3 - 1 8 7 1 9 2#&$R#HS) . dcD 

So 

[0 0 0 5] ho— OCMiLT, Sfe^Tt*^*^ 
fflM*7-7-f;^-*fflum it. * (Dpi 3d I:: ft- 

^-HTCifcofc (^l¥4 -8 8 0 7 9^M, &ffl¥- 
5 - 9 4 8 7 5 . 
[0 0 0 6] 

^«f*ffl^T7M7-ffl^$fSfWl.l: 

1) <t»j**«ftetitt^. 

2) W> *fe<0#f83fc3&*©/l7>xa<£9f::< 

#<^m&;Wf<=>ft-2>. 

[0007] ±»oa*^i=,. afe^7t<75#«m^^7t 

[0 0 0 8] 

[iS^^»ft-r^fcJ6C^^] *«W#^ftt±E*ttC 

wwttifssjt*? *a«-r* itsiwi LT«*iftw 

[0 0 0 9] BP*>, *589J<0ggW:, S«±£. MR 

Lift o . fr-z>. m&%xm\tm&mft&m$:-£ii'?z> 
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[ooio] ETF. *58W<o#««#*Jtt*-FSHHC 

*r«»ft58)t)i*ft«*3b-r. signs, *589i<z>*« 

f;M*7>ui/-h, #u*— k #u 10 
loon] isi t\z\rmnm2 a«it^n§^ 

:©»«|2atl/Tim y;i^~^A, (B. 

TWtS^tfct^S (Appl. Phys. Let 
t. . 6 0#, 27 1 II, 1992 o ±JBC0 

±, *fSL<«8 o %£t±aa"r-&iii:*<a*L<, - 30 

£)if£\ JP<^te, fflS, 5- 1 0 0 0 nm, »*U<« 
1 0-5 0 0 nmMT»S. ^&9i"CJ:^«£ttW« 
/f 2 alilfil tra— -cfc«fc^. 

[0 0 12] EI 1 K^LfctflTte, 9HJI2 attSS 

£<> -2r, MI2b«g (#v-F) chbx, 

Ltffl^^n-5tt»H itfJ?E«H/g2 affl<Z>»»*flJt> 

«, tt*B*©tt^&«#»SL<* XX, T^*>"? 40 
A, -f>v^7A, T;i/^n^7A, «*OJ|^^«Xti 

ItSZlifcTS*. fit. MI2at2b©'>&<t 
-5c Z(DZ£frt>* Ml2at2bO-*li, 10- 

[0 0 13] 9112 a<o±\z\tiETLmmm3&m-tz> 50 
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ft&ifi* sERtoSktimtLTte* mnM2 afrP><DJEJL 
ffiA8MWSK, *^ aA£ttfcIE?L£»*±<tf3! 
1"4 : tOT#5tf I t#MT»5. * co 

2 5 Kettle tf*u h7->yt«i:5^ 

[0 0 14] iKDi^^iEILttiSft^tLTtt, m*. 
«, #BBB8 5 9 - 1 9 4 3 9 3^4^, 3fcS1#3^4, 
1 7 5, 9 6 0-^, *H«pWFSB4, 9 2 3, 7 7 4^ 

«i^M5, 0 4 7, 6 8 7^l;:JE*fc£*iT^ 
5, N, N' -y7x-JP-N, N' - ( 3 - ^^I/? 
x~;i/) -1, 1 ' -t'7x-jl/- 4, 4 ' -v7 5 

>, i, r -ex (4-y-p-hu;i/75y7x- 
;u) ->^n^\^-9->, 4, 4' -b'x (N- (l--*-? 

-N- y^-)VT^ y ) b* --ii^cn^mr 
% 2-311591 E« 3 

ftt^*t K5\/>ffr&«K *BH#fF»4, 9 5 0, 9 

;p^7p 'J;/7> (App 1. Phys. Lett., 5 
9#. 2 7 6 01, 1 9 9 1 fM) &<Dmft?ttfttfi 

[0 0 15] ±iBO*«jE?L«i2l»»tt»#ffi»-5Citt 
X£**ffiK:cfc0iM^*«/i2 aifcfltJITaciKJ; 
DIE?L*ft2l*3*»jrr*. St#©»£tt, #«IE?LHI 

U «J»UT#«iE?L»3&)i3*»*-r*. 

[0016] ^miEum 
a«»t*^*«rt»c««*nfc^!y*»rAn, 

(WW 5 P4 - 3 2 0 4 8 4^4i«#BH) , ^>77x; 
>RI#0W>77x;>»l# (#i¥4-l 
0 6 9 7 7 ^#flS) , ^^-U>^ («fS?4- 1 4 4 
4 7 9WW S10-3j5^10 11XOi9ETH-y 
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[ooi7] Eajtitu 3 <nmm\z* l 0 ~ 3 0 

0 nm, jff$b< it 3 0~ 1 0 0 nmT*S. Z\(D£o 

coRti v) izmmtmz&mTz z t timmr-ssz. mm 

cn^<0*«iEJLfl>3iJIttC VDS, y^X'VCVD 
0- 3 0 0 nm, jfiF*L<te3 0-100 n m"C 
««MK:*3^Tlft«** ^aA^tlfcm-f *3»*«t < IE?L 

[0 0 2 0] ^<0«fc-5ft*#**tfc"r«3pftLT, TIB 30 

2 7 4 5 2*f#g§) ; 
[0 0 2 1 ] 
[ft 1] 
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[0022] (a;*, R' 4^ir 8 a. ft^aa:^, 
7KSf(^ /\ny>if, T^JUrJim, 

TJl'r-Jim. ^T/S, 

tt»#«S«*StS**U MliBe, Zn, Cd, A 
I , Ga, In, Sc, Y , Mg, C a , Sr, Co, 
CuXliNiSSU nlll4^3STO8St» 

(H*ft^tt. 1 1 6 21, 1 9 9 2*P : Jfcffi«Ui. 
62#, 1 0 1 51, 1 9 9 3$#I) ; 
[0 0 2 3] 

Mb 2] 




[0 0 2 4] (it*, R 9 S^LR'Ml S^ffiiifC, 

iKTo ) , Xf'J*T5>M#U*-**-h (Ap 
pi. Phys. Lett. , 61S, 2 5 0 31, 1 

SMt (B*ffc*£te. 1 5 4 01, 1 9 9 1 ^#1) ; 
[0 0 2 5] 
Ht3] 




[0 0 2 6] (it*, R ,3 RtfR 14 H, «-*ffi5£K:, t [0 0 2 7] 

x^D^yJH07MjH, y^707 [ft 4] 

) , so 
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[0 0 2 8] (it4>> R ,5 &tfR"tt, t 

)17^ /m^t&^o ) • 7 7^f>#» (J p 
n . J . Appl. Phys. , 3 2t, LSI H, 
1 9 9 3 * TE«a5*lc*"rT^S-^AlB* 

(«rW¥5 - 1 9 8 3 7 7 1 4 3 

3 2^M#i) ; 10 

[0 0 2 9] 




[0 0 3 0] (j£ + , R ,7 &^LR ,9 te, 20 
, *^;US^<£>7;i^;Ug, R JD S^LR n li 

[0 0 3 1 ] 
Ut 6] 




30 



[0 0 3 2] (it*, L 1 &1>LL* tt, 
**1S(^ r3J$tl-12^ft*$S^l, L' t 

Tfccfc^, ) #«*fi56#Ji4a>K» 
tt, ffi^, 5-2 0 0 nm, »$Kttl0-100n 
mT$>£o 40 
[0 0 3 3] #«Sg>tgt)#«iE?L«I^Si:^«CO^ffi 

ft*. iiE«ft96)tJi«)«3tS»*tCfil±***i:i:t)^ 

SWT, JiEOttftJSJtWWS^xHWWtLT, iS^ 

(J. Appl. Phys. , 6 5#, 36 1 01, 1 
9 8 9¥#i) F *fiflt#fi* 

tfU>, ^>V^Uir>, ^>*/7> H^ir>, ^>*/ 50 
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(7 -7 5 / - 4 -/f^7'J >) , ^VU>2 
(4, 6-y/^-7-XfJ^VU» , ^7U> 
339, ^7U>4 7 (7 -y*IfJ|/7 5 / -4 - 
J^VU» , >T'J>4 6 6 (7 -yXf^7^/^ 
7U» , i?7U > 1 3 8 (7 -y^fj[/7^; £ p 
[ C ] ^v'J>) , n'J>4 (7-tFD^y 
-4-^fJ^VU» , n'J/4 8 0 (2, 3, 
5, 6-1H, 4H-fh7tFP-8-^fWyU 
y7-<9, 9a, l-gh>^7'J» f^^VUy 
{b^#J> 7^'JHX 4, 4' -t:X (x, y-yy7 

UJW t'7i-Jk fh77irJl/^yX>, 
7 -y7M7^ 7 ~ 1 4 - h U 7)l7tU* 

wt7D>^y D>-2ft-&*, 7-> ? ^^;uy 
$7-1- 4 - hU x;i^u*-^- 8 -7tf 

4V □>^<7)7+J s ^y P>ft^«, 1, 4-t'X 14- 
[5- (4 - t'7x-'J Ji/) - 2 UJH X^P 

y;H ^>*:>^x^u;i^>i?>{fc^#/, 1, 3- 

1, 5 -y7xzjk 3 -X^U;U- 2 - h!^/U >^ 
3, 4-yb KP^f'J v>- 4 -tV^'/f 'J v> 

[0034] &mn&%ftm4(D±\z\zftmm&%%:M 

CO 0 3 5] #«#ft58%H©tt»i:LTtt, 8-hH 
P*5>*X U>©7J^-*AIB#»©AMB<* (»■ 
Bg 5 9 - 1 9 4 3 9 3^£i$B, Jpn. J. Appl. 
Phys. , 3 2 #, L5 14I, 1993 *p#RB) , 
t7^M^Ki*ft (J. Electrochem. 
Soc. , 1 3 9 #, 3 6 1 01, 1 9 9 2¥) , f7 
y7 7nt:'Jy>^ft 3 - 3 7 2 9 2 *t£i$R 

#HS) , \iuu\±\)V>WmW (#i¥-3 - 3 7 2 9 3 
, t7f'Jy>i## (#BS¥3-2 0 3 

9 8 2^a«#H) »3ft*#tf^n*. cfts<a{t^» 
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[0 0 3 6] #««fif6-)tH4C0«lJ9tt. 5-2 

0 0 nnru $f£L<« 10-100 W*M 

>fe^. 7^Dx7-/M *-y->-?->fe*. T^'J 10 

7y>gj(?fA**tfi;n«)i«, «ffSL<H. 
4- (yy7/^fl/» -2 6- ( p - V 
/f*75/XfUiH -4H-tf5> (DC M) . 7 

F-7'1-5*(£tLTii El 2 Cl^-f =fc 3 tCa£mJf 2 b 

#fi»*i4 tflfT*ffl«5 c fC F-^bfcO. H4l' 
>^irJ;olCi®&^>tJiwrtf»j<Df!gM5 fKF— 7T*c: 

5*1-5. cn^CD^fe^fe^WfH^X h-W 20 

*-Hc h*--7°s*i&ftte i o"~i o^E^^ro^fffl^w* 

[0 0 3 7] ±IS»fe5SttJi»«3te5»*£ffl±£-&*<i: 
tSdi (J. Appl. Phys. , 6 5 #, 361 

oh, i 9 8 9if#») fctatis. 

iM^6*tlTB, 3- (2' -^>->*5^\/U 

-7-N, N-yif*75/i?VU> (^T'J> 
5 3 5) , 3 - (2 -^>'/f-7'/ l J^) -7-yIf 
^7Sy77U> (7YU/5 4 0) , 2, 3, 5, 6 
— 1 H. 4H-f h7tKD-8-h'j7Mo/ff 
+ 7 UyV-<9, 9a, 1 - g h>? V'J > (i? VJ 
>5 4 0 A) , 3- (5 - pan- 2 -^O'/^T'/U 
)V) -7->'If;P757i'7'J> (?TU>3 4) , 
4-hU7MD^f^-^iJy/ [3, 2-g] £ 
V'J> (77U/3 4 0) , N-If;P-4-h'J7;i' 40 
■*a bf^U x 7 [3, 2-g] i7VU> 

U>3 5 5) , N-/f;H4-MJ7J^P^f^- 

(CH3) 3 C-^— l^-O 

[0 0 4 3] m<D**-* :: JT*J—)Vmm& (Appl. 
Phys. Lett., 5 5i, 1489 H, 1989 
if ; Jpn. J. Appl. Phys. , 3 1#, 18 

1 21, 1 9 9 2¥#i) ^>-?-*l5£ PMMA^OHII 
\ZftmLfz% (Appl. Phys. Lett., 61 50 
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k°^'J->*/ [2, 3-h] 9-xT/-l, 
2. 4, 5-3H, 6H. 1 0 H - =r h v t H U - 1 - 
^ > 7* e 5 J [ 9 . 9 a 1 - g h ] 7 U v > - 1 0 - 

(nu>3 3 7) m<nf?*) >it&to* 2, 7- 

y^DD7Jl/tl/t>f©W>f >fe$, 

>, v>it^m^mi 5*i-&„ ^ti«=>w^e 
[0038] *5Bwt*i»Ttt. mm<»*.5tztim%ft 

TSutfeT^S. £ 5lc«#«?$]8lcD±IBcD)Ifltj&(;: 

[0 0 3 9] #»i8©#»*#fS3fc*^<D«|igi:LT 
[0 0 4 0] 

mm/ttmmm/^mn&mftm/%'mm&ftytm/mY- 
m/mm 

mm/iE?immm/mmw&%ftm/Gm®&%ytm/'m? 

5<75m^£EA^#MT\ tfCiSt^J^S 
Ct^g*Sn5. d © «fc -5 &ff W tLTIt 



[0 0 41] 
[ft 7] 




[0 0 4 2] 
[ft 8] 

-^J^-<^^-C(CH 3 )3 

#. 2 7 9 31, 1 9 9 2^#Ha) , Xte n S!*lfHfc;# 

anntf 5*i£„ «^m^cd^p«. 5-200 

nm, Jf$L<lilO~100nmT*2.. 

[0044] ifc. rau<. ±9z<Dmm&Liz&i,>x. » 
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SfiyT ^ >it^V0 (^I¥5-480 

7 5 *§#rb) , tt^u k >it&m mmw- 5-116 

2 0 4*MMB) . 7 (Wl¥5- 1 1 6 

2 0 5«H*flB) . tly'J^X^ (ftfgsps- 1 1 
6 2 0 6 *f #Rg) , W« 'J >{t£^ (*$SS¥ 5-116 
2 0 7 **#HB) 

[0 0 4 5] ffHl0)Rmt It, 2-lOOnm, 
JfSL<U5-30nmT'*S. #SJf SrtStfSttfr D 

^m%^il&^m^«^^^ISffi#Safi^^±IB^ 10 
tB/g«ft£ 5 0 ; E;U%fil±^««*l8WTfectli 0 

[0 0 4 7] H5fC*Lfc*^«liSfCt5^T, &*5- 
7^fM-12, 13, 1 4I4^7XSS1 1 

1 6 d>WLs • XXlftft, K 
T, ITOtftt) i©Mfc»dc*fta. #*«#3Eft 30 

^-12, 13, 1 4SILTRGB©/^->T?58)6 

77^vh u ^x^is^^Cchnj: osn^c n> b^x 

[0 0 4 8] ±iE<7)#^-:7^;U*-*«Afc:7;i/#^ 
^XiKfttT^-x^ • V h U 9^Bft^*5, 1JMSEV 
t&5o Mi^SWCBT^f^ 7 • v h U ^X 
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[0 0 4 9] *f8^(OW««»«31£/^*;Utt, 

^ttT, x:&fifci7-f >i*o«ftu Y*rft<o«s^ 
£&ia*<&**{8*fS:-^*., x*[«j(oa#?«^tt l ^-f 

Tiatt±tca#?i**^iiiae-iiLT*a)a«i*STa) 

lilOO 0{gJ^_L£&So 

[0 0 5 0] K±3&«»*W3ttlilBSa)«llBTf»*3&«, 
JC«*/^*;U<t UTn > h ^X h^+^l:^tt^i, 
iiioSlP¥*^*i^i:, ^dx h-^^&i^i^ 

X^ (TFT) ia>f>^d:^bfj:<57^f>f7*--7 

TFT (TFT L TFT2) ch 1 *3C9 3 >^>+T 

(C) *^«|j5S$n, *^'Jtt£*5iLT^ 
So Bftfi**flJK:2 0<&«« (SCANli, DATA 

mm t LTCOMtW* 0 , *lC«EE**HWra*nTV^ 

[0 0 5 1 ] WTC*f^»^^t5 0 H6<0[§!B8 
H±TttTFTSFETtLT*Slt^SA^ TFT 
tt**WfCl4MOS-FETtaiBlLfc*ifi • IfcfPT* 

»:ON^OFF*©fi^64A-5. Sft-rsfctfxZ)* 
i^SCANfiT»0, flf^#A<51i^DATA 
li*, IJJttSIP^SCANH^ (SCA 
NMffiCDAtimn) ^HIGH^H, TFTlllONtt 
miZUD, *HtiFE©tttliDATA«WH I G 
H^bHIGHC, LOWft^LOWift-S. ffiot, 
DATAII^^H I GH&6TFT 2 tiONt&D, tti 
^7«tt (Bi*«Sa)«fi[) IJHIGHi&i. D 
ATA<lWLOW&btfTFT2 teO FFtftO, tti 
*tfiliLOWi&$. SCANflWLO 
W, BP^, #a*?tt!8^&ofcWf, TFTlliOFFt 

&s^\ ^?*mMFE<Dmmz^>^>vciz&v&& 
s ntf^f, d a TAi!^«ft lit m 
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H I GHKftO. ttW t (iSft o t II^^D A T At ffi 

[0 0 5 2] T >J 7- 4 ~f • V h U ^XSKIIISUbtll) 
TFTWWiLTIl #IIyUn> (a~S i) . 
^S&^'Jnx (poly-Si) , -tU>fk* K5-> 
A (CdSe) ^tlS. TFTiiltLTil M 

^-f. **7XS«2 lff)±i:a-S iTFTUMSn 
-So y-Mi2 2tLTtt, Mo, Ta. Al, Cr 

n*. y-h«5ii*M2 3iLTH x 'J a >f|{t;IK (S 
i N, ) 75^ffl^en> ^-CD±(C iSa-S i H 2 4 £ n 
, Sa-Sii2 5*!«I$nS. S>'J=i>g{t:JBI (S 
IN,), i ilia - S i mRZfn' Ia-S i Hfi, ffl 
fit. ^7X'7C VD&lc^O^LT^Re^tl-S. n* 
Sa-S ii2 5l:,MMLt«l:, V-X&tfFU 20 
-f>lS2 6a. 2 6 b£»firr-5„ V-X. HU-f> 

IficDa - S i T FTCl&UTte. y— FS&IIcfc 0 i ^ 

a-s i ^mitm^imizmmmigztL, ^fflttot 
n' ma-s iizmm^w.ffi'n&mzpmiz-tz 

fz£><nziy?9 hMT*&Z><, 

[0053] zi>^->-&Rumm^M\iTFTm(r)m 
mmzm^. TFTi^mtmm\zw^x^^mmt-t 

zfctiiz. ;i xiz&^ws&Mf&ttz-oT^z. Bsc 

y • V h U yxlElSSWWWS^itS^t-o 7?f-f/- 
-7 h U i^XIelK^ (TFT3 2RO:3>f>-y-3 3) 

(«i3 6TK«i$ti^. mwnm-c$>z> 1 to 3 5 

Ji/^-3 4<n±\zM-f&ztiT&<0> ^<d±. 

(cW«S#%7t*^roWa^<?5^3 7 7?&<5IE?l«ii£ 
n-5>„ ±3a^e3 6«TFTC0V-X/'h*U"T'>mffi 

^Kit-r-sfcaotcigt-t^n-s,, -hiatus 6 tc^e 

n -Soffit LTti. 7* hU 7^77^ — 
T, MMtLTIl ^U3>S£flifl£, •>Un>^ftM 

mwmf^ti* z.tit><nmmmi<*c vd&. -??x-?c 

M*Wt&Ltz> z. i^aitgr-. rw^-artia^^x^t 
y7h$/^-r>m I fife (I-? J: < ffiffiT $> Z> . 
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t^mx-foZ* 138 IZ^LfzMT'iZ. Z.ti£T"lzmin 
F- U i7X«it(C*3tt^J;-!)^SIi<75/^- 
^>i/^^T^<. ti3 8 £*rt$H 3 7 CDfl^te^- 
B-flBKBi-eiU,, foT, WiMl3 7^MLt 
^W&ftM\Z*f *-V-$:5-7<_Z>-? it V U 7^7 7 
X'P-tX^iii^^i^Mttbn. £{*<75IfSfef8?3ig{t: 
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